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(2) 



7-143881 



omfcfem &*tt & d n a#t e 
^?*-„ 

[0 0 0 1] ~? 
[0 0 0 2] 

{%t3k<D&ffi} $ vy^—y^r-i 5r- tf (EC 3.5.4.2 

£ U7fZ>f^ i ±~ tf^fWM t ITU n*)V7, 

mmm mmms 1-21938 3*$qm) , 

^"r l J^A«JW8l.(#WBB5 2-3 4 9 7 6^«) , 
77^f 1 J l ^AIH (The Journal of Biologica 
1 Chemistry Vol.260 No.7 p3915-3922, 1985)fc£fj&*S5J 

£ tl £ OilT^ U7^->^< ^ if ££^T£ fc 

iincin N-r-fe^-;p/>r 



[0 0 043 
to 0 0 5] 

^--t'eftfe*r-r*aiaR60fi^fiSf«R^irsDNAer. 
t^:tc^i, i^i^te 5V7?-~ a tf 

[0 0 0 6] ttos^ll^l/Tfz^^t- 

if»ttfe^*«e*o36«m&^rsDNAiiifM-T 
iBtE $ nz&SMm earn--* t> (otrnvf b . 

[0 0 0 7] s>t*^J3:-hS3DNA»f>^^-r5>3Saft 
[0 0 0 8] S6C*gW«Ji|3ia^^^^--e^R 
[0 0 0 9] Sfc*^qaji-i:E^efe«tft:SrlStt-e^*| 

[0 0 10] *&W<D? U7^->y £ ^*i-—V±&ffi 

a, yt^x - xxtr-cN 1 - 1 3 6 5 mxmmz 
ms net) tmmviL. 

[0011] zLtisow&m&'tzmMtVT}** &im 

[0 0 12] ^l^T^XV^^^— t?S 
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( 

3 

7j-\Z£Z>ftW*fiU?. 
[0 0 13] ^I0^1/7fr>fi'$t- 

^J^^Ci^Tt^ fc43* *f£HJ<Z>DNA#rJt 
^&{-. ggDN A^ - KT^) ^ l^7f - >f< $ t- 

[0 0 14] #5E^©DNAgfrm2. flJAfcM^XJS 

^^-t(R»T*«4*6»5. Rfft&ft&feftU 

[0 0 15] ^i:DNAOjSKJR^i£€J:0Mi:tt^r 
SU^m«MAftt*«ttT« 1 - 3 BmJEJUHttt 

[0 0 16] £<0«£LT&&n&iOT&fta>&DNAfc 
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(3) ^§S^7- 1 4 3 8 8 1 

»-«*an&DNAfe«wRrs*w4, «7Liaa§»t 
nsa^WDNAKfrt^^^-^fiDis^feJBpftjieL 

[0017] ^^-tLTti, Hr^tt^ttrTewftK: 

tt. Mtov X 'Jt7 • ZJiJ — (Escherichia colDS: 
©^ft^fttTSfcS-Cfi. Agt • 10; Agt • 11&£#S 

'J t7 • ay-tteteliWM*!:!! pBluescr 
ipt, pUC18&£at&/8T#*. 
[0 0 18] — ifclZT&^tipUT?* 

^^-^^^^TJb^efc^DNA©^ 

fi«^**s6T*n«j:<; i«j^«a±#!DNArrjto 

tt*5^SS £ ^ ^ - Wf M-©»«5|5«8 i © 7'- U > ^ 
ft. a«ttDNAU*-H?fi!)«BK:j:_oft&«rDNAif 

m^±m\z^xvx. ± 

[0 0 19] fittft&fcfcLTIi, aafc*^*-*^ 

->x'J t7 W3110, Ii/i'J t7 • 3U-C60 

0, lyi'J t7 ■ rJ'J— JM109, Xyx'Jtr • D'J 
-HB101, X z/3L U 1 7 • 3 U -DH5 a & ^SpJ^TfT 

[0 0 2 0] «^tt±«nc«aift^^^-^A-r*^ 

^-r ^> ^ -©wwittsfc^--* -i^i/7f- 
? [0021] -t^co^Jc^o^en^^ ur^-^ 



5 

-i^i — Vmfc^ommmnte* Proc. Natl. Acad. Sc 
i. USA. 74, 5463-5467 (1977) iZUfSte ftT^Z 

^ ^-t^mmmmuE\zxy}m^x^ 
*mi£ttmz£v n ®mLT&zft%<2 

[0 0 2 2] m&m&frT&*m±WL!k®0)%mM®\Z 

Ttew>§i®}(Dmmzmi%m ^ s>ns *><o&& < ms-sti 

<> M?L&!f)\'Z}-X, is^L — & D — X» 5^7 h — X, 

f*«fc<» m7L\s^-fv>> f*ix^x, ^§x=^x. 

[0 0 2 3] ^t^tti^iWL, ^l/7f->7< 

-9.0 ^T*^). 
[0 0 2 4] I/7fZ>f-f * 2— if 

[oo2 5] c^^;cbT^^n^^^T^->7 r -r5 . , 



^4) 4$BB¥7- 1 4 3 8 8 1 

6 

>^^\z^^^]it^mz^Dtzm^L^n{f^^ £ 

h^57>r-, ^*>3c&^n*7h^:7>f~, 77^ 

^>^-r ^ - 

i0 [0 0 2 63 

£lT©J:5K:fT&^&. TfcftS, 49nMU>-KK«faae(p 
H7.5) , 38mM^Ur^— >, 0. 29mMN AD PH, 0. 95nAi 

T»*fe37T:, 3-4 frE££l*-5. ^I^7^>^ 
*M$nTiU57> ; tr7 1 ^c. tr-^rh^ 

Twer*, liwftft, c.o«i=TTi*w 

[0 0 2 7] Sdfiflll £ i*y^- > ^ Ei± „^ crj7 

^U7f->r^5^ — -fefEbfc OKE&Bfrjfi) Superd 
ex200 *5AT©^aS3S^D-eh^7^>-RrXKono. 

izjzvmmifr' fl»«««ia«Ds-PAGBWxy^L 

^fttt»4 3 0 0 0^l/h>t^nfc. Z<D%[& 
^^i'-^U 7ra7^XHY>^|;J;-DtN^ 
3) . ^^S,^7XA7^>^St:#Wj:y 

4(7 [0 0 2 8] $mm2 Jfefi#DNAO»I 

/N^^X - XXtf— CN 1 - 1 3 6 5©Sfefi#DKA* 

H7.2) T37t:-ttS»MHfc a^<8000rpB,10 ^) tC 
J:0mMUrc o 15mM^X>K^K'J^A > 0. laWUfc^ 

h u ^A«*A/K«irpi#«ft»tfe*. 2ox ->^~ 

^D-X> InM EDTA, 50mM h U X^(pH7. 6) S^A/J^ 
SIR 5mllcSi^$^, 0.5ml CD U ^-A^dOOmg/m 
l)$rin^T37 t C, 30^W«iaUfc. ^^TllmlO 1* ^ 
50 ^n-f 0.1M EDTA(pH9.6)^^tT^$r 
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an^fc. c<o&mm\z!k:4t3L7i?v&mt&& 0,5% m<t 

-tiisVl**:® 1 0 0 %mX. jftM^U 55.000rpin, 2 

ti, ioiiiMhy 7^E?(pH8.o) , ibm mk^AjTdmmr 

E)T?jS*rU to»DNAe«?i£Lfc. X->x'JtT-n 
U — DH5 «C03>tT-r> hir;KJHanahan <Djjmz£ IP 

[0 0 2 9] »£0l|3 ^W7f->T>f 5}-— tfiUS 

^x>-=r-f S*-1«e^rt-©»*fcfTfeV>. jftikbp 

T*J60J 2 T§fcM^DNA0^>A <yu ^ if 
—/a V&frftofcl&E, 6kbpXpnI0ttJ£Myt> 
fflSftfc. ^CT, ClCO^ODNA^fflU, frJEg8* 
33KpnI OK^Ififil) T-©»fL/fcpBluescript i T4-DN 

Ay#~t? ummw tsisj^ dna&i^i 

JUtUfcDNAttx^xU t7 ■ ny-DH5 ac7>n 

A-fyy^-f-tf-: >3>TX^y-->^LT, 
^x>x>f =^-ifi&f^£^-f S>6kbp Kpnl DN A 

[0 0 3 0] ^TpCDlO#ADNAt^, 31* 
(Dfflf&mmiZ£Z>mik$!M&L+ pBluescript IZV-ZfpU 
-X>^U a^O#ADNA»fM-€:^r*«rc&^X 
3. K^rft, Xyi'J t7 ■ ny— DH5 a£r?fce(lfc&L 
fc. p CD 1 Mfcofey^Xi K<Z>J$ADNAIfiflE 

pCD l<£>*ft£;/^X^ FT£>*pCD2cD|fADNA 

SWftUfc. SEQUEN 
ASE VERSI0N2.0 7-dea2a-dGTP kit (m#*$£D SJfilo 

[0 0 3 2] ^^J5 mim&ftC>m&t9U77=. 
LB4fy^F>, 0.5SNaCl (pH7.5)) 50ml £500m 



< 5 > teB§¥7- 1 4 3 8 8 1 

8 

J 77X3cml, i2it:, ls^pg^-— 

frftV>fi»BL ?J^Stt»LA:|it^ttfft (50ffig/ni] T 

p c d 2 *&&*.#cDJ&iia3e sal zmm u 3ovxmm, 

Q&^Lfz* |^#TT, /WPX • xxtr— ck i - 
70 1 3 6 5(^l/7^X>^f 5^-ifflH3:tt«ffllH»^ 

■— taate^wx^xy t7 ■ ny— fttz^^x, stwn 
«fc b SWT* c fc MB 6*» t ft o . 

[0 0 3 3] §H$&#|6 J^KI5*#:(0«St^ UT^X 
>^-f 5 j—W*ihZ (2) 

OBfflUHgT, p C D 2 ffi»XfrfiR*MT*i^ 1/7 

^x>^igjfe{c^n*r t^utc, m.7u/mi o^i/ 
a? 7 >^-r s -tf ^LThc.-rr^ib^ ^-si^ 

ft 

[0 0 34] 

if a&e^co 7 ^ / Jk&m&m $ mz ft o , 

jafcK«iaT^:ft^-r*^i:^ai*«». sjt, ^u-7 
^ i x>^-i' $±^v&momzi&M*v&-3ft&myiM-c 

is* o^a ts^v^ct 

IZ&V* ±D*«ttft; tt^ttJ:DS»tS«E>«V«ffi^ 
l/7^>?-f £f£5 ^ t fc pJIgfcftS-.. 

[0 0 3 5] 

[S2^J^] 

se^j#-^ : 1 

IE^JO^$ : 1 5 9 1 
E3?UroS : @Eift (DN A) 
m<D& : x:*« 

&&\<Dfflm : genomi c DNA 

: /WL'X • XX tf- (Bacillus sp.) 
(*4:CNI-13"65 



CTGCAGCTGT CCTCGGACCA GTTACCTCGA CCACCTCAAC CCCCGATGAA AACTATCGAG 60 

GTTCTCGGAC AAGGCTAAGC GGACGTCCCC GATGCAGAGG CAATGCTGAG AAACTATCTA 120 

CGACAGCTCA CCATTTTTAT TTAACTCCAC ACTAATACCT GTCAAGCAAT AGAATAGATA 180 

GCATCTGGAT CCTCCAGAGT TTGAAAATAT GCCTTGACAT GTAGAAATGG AGTTCTT 237 

GTG CGC ATT ACA AAC GCC CAG GTT AAG AAC TAC GCA GAG TTA GTT GAT 285 
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<6) W7-1 4 388 1 

9 10 
Met- Arg He Thr Asn Ala Glu Val Lys Asa Tyr Ala Glu Leu Val Asp 

1*5 10 15 

ATC ACC ATA GAG GGT GAA AGA ATC TCA ACT ATT ACC CCC TCC GCG CTT 333 
He Thr He Glu Gly Glu Arg He Ser Thr He Thr Pro Ser Ala Leu 

20 25 30 

CCA CCA GAA GAA GAT CGC CGC GCG GAC GAT TAC GAT GCC GCA GGA AGA 381 
Arg Pro Glu Glu Asp Arg Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 . 45 

CTG GTC TCA CCC CAG TTC GCC GAA GCA CAC ATC CAC CTT GAC TAC GCA 429 
Leu Val Ser Pro Gin Phe Ala Glu Ala His lie His Leu Asp Tyr Ala 
50 55 60 

AAC ACC GCG GGA GTA CCT CGC GAA AAT TCT TCT GGC ACA CTT TTT GAA 477 
Asn Thr Ala Gly Val Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 

GCC ATC GAA ATC TGG GCC GAC CGC AAA ACC CAA GGC TTC CAC ATC AAA 525 
Ala lie Glu He Trp Ala Asp Arg Lys Thr Gin Gly Phe His He Lys 

85 90 95 

GAG GAT ATT AAA GCG AAA GCT CTC CAG GCA GCC CGT CGG GCA GCA GAA 573 
Glu Asp He Lys Ala Lys Ala Leu Glu Ala Ala Arg Arg Ala Ala Glu 

100 105 110 

CAC GGC GTT GGC TTC ATC CGC ACC CAT GTA GAC GTT ACA GAT CCC ACC 621 
His Gly Val Gly Phe He Arg Thr His Val Asp Val Thr Asp Pro Thr 

115 120 .125 

TTC GCC GGG TTT GAA GCA ATT GCG GAG CTG CGC GAT GAA GTC CGC GAG 669 
Phe AU Gly Phe Glu Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu 

130 135 140 

TGG TGC GAT ATC CAG ATT GTC GCC TTC CCG CAA AAT GGC ATT TAC GCC 717 
Trp Cys Asp He Gin He v £ j Ala Phe Pro Gin Asn Gly He Tyr Ala 
150 155 160 

TAC GAA GGT GGC CAG AAG CTA ATC TCA GAT GCA ATG TCT GCA GGT GCA 755 
Tyr Glu Gly Gly Gin Lys Leu He Ser Asp Ala Mel Ser Ala Gly Ala 

165 170 175 

GAT GTC GTT GGT GGC ATC CCA CAC CTT GAA CCC ACC CGA GAT GAT GGT 813 
Asp Val Val Gly Gly He Pro His Leu Glu Pro Thr Arg Asp Asp Gly 

180 185 190 

GTC GAG TCG GTC. AAA TGG CTT TTC GAC CTT GCA GAG AAG CAC TCA GCC 861 
Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 

195 200 205 

CCC ATC GAT ATC CAC ACC GAT GAA ATT GAC GAT CCA CAT TCC CGA TTT 909 
Pro He Asp He His Thr Asp Glu He Asp Asp Pro His Ser Arg Phe 

210 215 220 \ 

GTC GAA GTC CTC GCC GCA GAA GCC GCA AAA CGT GAC ATG GGC GCA CAA 957 
Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 240 

ACC GTG GTG TCC CAT TCT GTT GCG ATG GCA TAT TAT TCA CCT GGC TAC 1005 
Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 

245 250 255 

ATG GCG CGA CTT TTA CCC AAG CTC GCA GCA TCA AAG GTT CGT TTT GCA 1053 
Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 
260 265 270 
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11 12 
GTA TGC CCC AAT GAA AAC CTC CAT CTG CAA GGA CTT GGT TTC CAA GGA 1101 
Yal Cys Pro Asn Glu Asn Leu His Leu GId Gly Leu Gly Phe Gin Gly 

275 280 285 

CCC GTC CCC CGA GGT GTT GCA CCG GTA AAG CAA CTT ACC GAA TGG GGA 1149 
Pro Val Pro Arg Gly Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly 

290 295 300 

ATT CCA GTA ACT TTT TGC CAG GAC TCA CTC AAT GAC CCC TTC TAC CCC 1197 
He Pro Val Ser Phe Cys Gin Asp Ser Leo Asn Asp Pro Phe Tyr Pro 
3°5 310 315 320 

ATG GGC GAT GGA GAT CTA CTC CGC ATT CTC GAT TCT GGA TTA CAC GTG 1245 
Met Gly Asp GJy Asp Leu Leu Arg He Leu Asp Ser Gly Leu His Val 

325 330 . ' 335 

TCC CAC ATG CTC ACA GCC AGC CAC TTG AAG AAT GCA CTA TCG TTC ATC 1293 
Ser His Met Leu Thr Ala Ser His Leu Lys Asn Ala Leu Ser Phe He 

340 345 350 

ACC ACC AAT CCA GCC GGA AAC CTA GGC CTG GAC AAT TAC GAC ATT GCA 1341 
Thr Thr Asn Pro Ala Gly Asn Leu Gly Leu Asp. Asn Tyr Asp He Ala 

355 360 365 

GAA AAC TCC CCG GCG AAC CTG CTG GTT CTT GAT GCG AGC AGC GAG AAG 1339 
Glu Asn Ser Pro Ala Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys 

370 375 380 

GAA GCT GTA CAA AGA AAA GCT TCC GTA CTT TGAGCATCCA CCGCGGCAA* 1439 
Gl" Ala Val Gin Arg Lys Ala Ser Val Leu 
385 390 

AAGGTCCTCT CCAGGGAGCC CGAACAGGTG GACTGGAACA TCTAACAGCC CAGTTGGGCC 1499 
TCCTTAAATT TTGTGGCACT CCCCACATTT CTATCAATCT ATAGAAAGTA TGACTTAAGT 1559 
CGATTTTGCA AGTTTCTATA GATTGATAGA AA 1591 
I0 0 3 6)E3W:2 " E^JO^ : Ifil 

IS^JCOS^ : 3 9 4 jgjg 

£fll®£ : 7Z/m 30 ±t fo% . . xx fcT- (Bacillus sp.) 

btfni?-;mmw KM5:CNI«13 66 

Vai Arg He Thr Asn Ala Gin Val Lys Asn Tyr AJa Glu Leu Val Asp 

1 5 10 15 

lie Thr He Glu Gly Glu Arg He Ser Thr He Thr Pro Ser Ala Leu 

20 25 30 

Arg Pro Glu Glu Asp Arg Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 

35 40 45 

Leu Val Ser Pro Gin Phe Ala Glu Ala His He His Leu Asp Tyr Ala 

50 55 60 

Asn Thr Ala Gly Val Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 

Ala He Glu He Trp Ala Asp Arg Lys Thr Gin Gly Phe His He Lys 

85 90 95 

Glu Asp He Lys Ala Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 

100 105 110 

His Gly Val Gly Phe He Arg Thr His Val Asp Val Thr Asp Pro Thr 

H5 120 125 

Phe Ala Gly Phe Glu Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu 
130 135 140 
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13 



14 



Trp Cys Asp He Gin lie Val Ala Phe Pro Gin Asn Gly lie Tyr AJa 
145 150 155 160 

Tyr Glu Gly Gly Gin Lys Leu He Ser Asp Ala Met Ser Ala Gly Ala 

165 170 175 

Asp Val Val Gly Gly lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly 

180 185 190 

Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 

195 200 205 

Pro He Asp He His Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe 

210 215 220 

Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 * 240 

Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 

245 250 255 

Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 

260 265 270 

Val Cys Pro Asn Glu Asu Leu His Leu Gin GJy Leu Gly Phe Gin Gly 

275 280 2S5 

Pro Val Pro Arg Gly Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly 

290 295 300 

He Pro Val Ser Phe Cys Gin Asp Ser Lee Asn Asp Pro Phe Tyr Pro 
305 - 310 315 320 

Met Gly Asp Gly Asp Leu Leu Arg lie Leu Asp Ser Gly Leu His Val 

325 330 335 

Ser His Met Leu Thr Ala Ser His Leu Lys Asu Ala Leu Ser Phe He 

340 345 350 

Thr Thr Asu Pro Ala Gly Asn Leu Gly Leu Asp Asn Tyr Asp He Ala 

355 360 365 

Glu Asu Ser Pro Ala Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys 

370 375 380 

Glu Ala Val Gin Arg Lys Ala Ser Vai Leu 
385 390 



[0 0 3 7] 3 

: 9 

• tr-CBacillus sp.) 
^ : CN I - 1 3 6 5 



Asp Pro Phe Tyr Pro I&a 

1 5 
40 [00 39] &&&& : 5 



: CN I - 1 3 6 5 
laa teLeu XliMet 



mm 



B£I4>£3 : 2 o 
EHoahMfc (DNA) 

mm 

ATCCGIATIA C1AATGCICA 20 

[0040] mjm^: 6 

mm<D£:2 : 1 7 



Met Arg He Thr Asn Ala Gin Val Lys 



1 5 

[0038] mm&n : 4 
mm<D&$ : 6 
mmvm: rzsm 

mm&wm : k 

: n^)V7, ■ X*£- (Bacillus sp.) 



50 mmoMimst (dna) 
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7- 1 4 3 8 8 1 



16 



17 



CTRGGIMGA TGGGIGA 
[01] PCD lMf^4r7X3 KO^ADNA 



ran 



5' 



i 



•a 



ft 



1 
S3 



ft 



CL D 



t 



t t . t t. t t 



C5 

u 

a 



Q 

U 

a. 



s 

u 

CL 



a 
u 

a 



V© 

Q 

CL 



CL 



—603— 

BN'SDOCID: <JP. 407143BB1 A_l_> 



(10) 



&m¥7-l 4 3 8 8 1 



(51) Int. CI. * 

//(C12N 15/09 

C12R 1:07) 

(C 1 2 N 1/21 

C12R 1:19) 

(C12N 9/78 

C12R 1:19) 
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